Objectives, Principles, and Criteria for Energy Efficiency Portfolios
Jeff Schlegel, Southwest Energy Efficiency Project (SWEEP)
December 5, 2003

There are multiple objectives and principles for energy efficiency portfolios and programs,
there are tensions between some of them, and therefore they must be balanced within the
portfolio. Some objectives and principles are:

Maximize energy savings (MWh).

Maximize peak demand savings (MW).

Maximize economic benefits ($, present value).

Maximize customer benefits (energy and non-energy benefits, in §).

Maximize cost-effectiveness (net benefits, benefit/cost ratios).

Capture all cost-effective opportunities (depth of savings).

Minimize potential lost opportunities (maximize market share).

Reduce or overcome market barriers, and promote market transformation.

Provide opportunities for a large number and broad mix of customers to benefit from the
energy efficiency programs — all customer classes should have opportunities to participate
in and benefit from the programs.

Increase effectiveness by working with product and service markets, and by taking
advantage of market opportunities (market-driven approaches).

Encourage comprehensive and whole building approaches to capture all cost-effective
energy efficiency.

Increase market influence and leverage by participating in regional and national initiatives.

The following can be used as criteria and indicators of “best” performance:

Objective/Principle Indicator
Energy savings MWh (annual and lifetime)
Demand savings MW (annual and lifetime)
Economic benefits Value of benefits ($)
Present value of benefits
Customer benefits Energy and non-energy benefits ($)
Cost-effectiveness Net benefits (benefits minus costs)

Net present value

Benefit/cost ratio (benefits/costs)

Cost rate or cost of conserved energy
($/lifetime kWh saved)

Capture all opportunities (depth of savings) | Program or project: % savings

Portfolio/sector: savings as % of retail sales

Minimize lost opportunities Market share

Reduce or overcome market barriers Market changes, market effects

Market transformation Lasting market changes (transformation)
Opportunities for all customers Broad range of programs

Parity — contributions vs. expenditures




Examples of Energy Efficiency Goals
Jeff Schlegel, Southwest Energy Efficiency Project (SWEEP)
December 5, 2003

1. Capture all cost-effective energy efficiency.

By definition, all cost-effective energy efficiency should be captured, as the least-cost
resource, before making investments in higher cost resources.

Example: Integrated Resource Planning (IRP), Least-Cost Planning

2. Save X% of energy by Y date, relative to a forecast or scenario.
Example: SWEEP’s proposed energy savings goal for Arizona.
Reduce energy use 7% by 2010 and 17% by 2020 (about 1% per year).

3. Save X% of energy by Y date, relative to a base year.

Example: energy savings goal for state facilities and universities (HB 2324).
Reduce energy use 10% per square foot of floor area by 2008 and 15% by 2011,
compared to the baseline fiscal year of 2001/2002.

4. Save a specified quantity of energy or peak demam{, or a % of load growth.
Examples: many states (savings goals in MWh and MW); Texas (% of load growth).

5. Reduce per capita energy consumption.

Example: Ft. Collins, Colorado

Reduce per capita electric consumption 10%, from the baseline of 2002, by the year
2012. The 10% per capita consumption reduction target will reduce overall electric
consumption approximately 17% by 2012 (see graph). Reduce per capita peak day
electric demand 15%, from the baseline of 2002, by the year 2012.
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Southwest Energy Efficiency Project

S W l ' l P Saving Money and Reducing Pollution through Energy Conservation

Energy Efficiency Programs for Arizona DSM
December 5, 2003

Below is a list of high-priority, effective, and cost-effective energy efficiency programs the
utilities should offer to their customers.

The programs are organized by consumer markets and distribution channels, to leverage
existing activities and opportunities in markets. The mix (portfolio) of programs ensures
that all customers have an opportunity to participate in and benefit directly from at least one
energy efficiency program.

Residential

Low/Moderate/Fixed Income

Targeted primarily to low/moderate income and fixed income households. Install lighting,
appliances (refrigerators), and cooling measures to reduce electricity use. Support for low
income weatherization programs.

Residential New Construction

Promotion of Energy Star homes, builder and contractor training, energy efficient HVAC
systems approach (not just equipment), and targeted financial incentives. Include an
effective building performance/systems approach to cooling in new homes, and promotion
of lighting and appliances. Reduce summer utility peak demand by 2.0 to 2.5 kW per home.

Consumer Products
Strong link to and support for Energy Star products. Promotion and targeted financial
incentives for lighting, appliances, and other consumer products (windows).

Residential Cooling/HVAC

Central system replacements (air conditioners and heat pumps), delivered by HVAC
contractors and dealers. Phase this in after the Residential New Construction cooling system
element (systems approach) and HVAC contractor training are implemented.



Commercial, Industrial, & Other Non-Residential

Non-Residential New Construction, Renovation, and Equipment Replacement
Design assistance for customers and the design community. Prescriptive and custom
paths for energy-efficiency measures, including lighting, HVAC, motors/drives, and
processes/systems. Financial incentives to encourage and leverage customer investment.

Non-Residential Existing Buildings Retrofit

Gernerally for large/medium existing customers, including lighting, HVAC,
motors/drives, industrial processes, compressed air, and pumping systems. Prescriptive
and custom paths for energy-efficiency measures. Include retro-commissioning.
Financial incentives to encourage and leverage customer investment.

Note: custom approaches that consider unique site situations are most effective in
industrial facilities.

Small Business

Provide technical assistance. Use a combination of a financial incentive and pay-as-you-
go, on-the-bill financing (with financing capital from utility capital) to promote lighting,
HVAC, and refrigeration measures.

Schools and Local Government

Provide technical assistance and building operator training. Use a combination of a
financial incentive and pay-as-you-go, on-the-bill financing (with financing capital from
the utility).



Potential DSM Programs
Arizona Department of Commerce Energy office

Weatherization Assistance Program (WAP): Support of WAP statewide. WAP reduces energy costs for
low-income households by increasing the energy efficiency of their homes, while ensuring their health and
safety. Typical measures may include: installing insulation; sealing ducts; tuning and repairing heating and
cooling systems; mitigating air infiltration; and reducing electric base load consumption.

Support should also include funding of health and safety, training and technical assistance and monitoring
of program.

Implementation of statewide WAP DSM also needs to look at administrative issues, including consistency
of policies and procedures across all programs, simplification of reporting and payment processes and
evaluation.

Residential New Construction: Support of efforts to incorporate building science (systems approach)
techniques throughout the building process. Major focus should include proper design, advanced detailing,
correct installation of ductwork, insulation, and ventilation systems. The key components to this effort are
education of all building trades, field technical assistance for trades and monitoring/verification that
principles are being applied in the field. Without performance inspection, don’t expect performance.

Support efforts to implement energy codes and related programs on the local and state level. Assist state
businesses to receive potential federal tax incentives targeted at residential construction.

Residential Retrofit: Support the transfer of building science (systems approach) techniques into the
mainstream of the home improvement industry. Because of the fragmented nature of the home
improvement industry, the most significant opportunity to increase residential energy performance is
routinely overlooked. Every day homeowners make uninformed, shortsighted decisions to retrofit
individual components of their home without realizing the multiple benefits available by selecting
improvements based on a broader whole building systems-engineered approach. This effort should focus
on training, technical assistance and monitoring/verification that assists with the introduction of sound
building science principles into the home improvement industry. This could include the establishment of
required certification (performance contractor) for trade members to perform DSM work.

Municipal Governments: Provide training and technical assistance to municipal governments. Support
performance contracting.

It is important to implement a program specifically for smaller communities. Experience from the Energy
Office’s Energy Municipal Energy Management Program has revealed many opportunities in small
communities. These smaller communities have a problem realizing these opportunities because they lack
knowledge (staff with an engineering background) and funding. Performance contracting can be an option
but most of the projects in these communities may not be of sufficient size to attract performance
contractors. DSM funds should be made available to provide these tools, resources and services to smaller
communities.

These issues related to knowledge and funding (lack of funding and size of project) are consistent through
all of the smaller members of a utility’s customer base.

Schools: Provide training and technical assistance. Operation and maintenance training is key. Support
performance contracting. Issues of size of projects to attract performance contractors for smaller districts

also issue.



Commercial New Construction: Support training and technical assistance to trades. Support efforts in
the areas of design assistance and green building. Support efforts to implement energy codes and related
programs on the local, state and national level. Provide incentives for beyond code (LEEDS).

Commercial Retrofits: Support training and technical assistance to trades. Support efforts in the areas of
design assistance and green building. Support performance contracting. Need to address project size issue
in relation to performance contracting.

Industry: Support existing efforts to provide training and technical assistance. These can include DEO
Industries of the Future and the Industry Assessment Center (IAC) at Arizona State University. Utilize
performance contracting. Issue of size of projects to attract performance contractors for smaller entities
also issue for industrial sector.

Consumer Products: Support (promotion and incentives) EPA Energy Star products.



Tucson Electric Power Three Best Opportunities in Each Customer Class

1. Industrial
a. One-on-one energy management services [existing program]
b. Firm interruptible (demand)
c. Education and Training
2. Commercial
a. Small Commercial — leased facility
1. Education and Training
ii. On-line Energy Audit (energy management)
b. Small Commercial — own facility
1. Facilities Upgrade Program (ex. Duct sealing)
ii. On-line Energy Audit (new and existing facilities)
c. Schools
i. Duct Sealing Program
1i. Energy Management Services
d. Education and Training
3. Residential
a. Guarantee Home Program (new construction)
On-line Energy Audit (new and existing homes)
Duct Sealing Program (existing homes)
Low E Window Film Program (existing home)
Weatherization Program (increase funding)
Education and Training
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UNS Electric Three Best Opportunities in Each Customer Class

1. Industrial
a. One-on-one energy management services [existing program]
b. Firm interruptible (demand) [Note: UNS currently has two demand
customers, which have reset their demand ratchets through automated
load monitoring systems.]
¢. Education and Training
2. Commercial
a. Small Commercial - leased facility
1. Education and Training
1. Energy Audit (energy management)
b. Small Commercial — own facility
1. Facilities Upgrade Program (ex. Duct sealing)
il.  On-line Energy Audit (new and existing facilities)
c. Schools
1. Duct Sealing Program
1. Energy Management Services
d. Education and Training
3. Residential
Guarantee Home Program (new construction)
On-line Energy Audit (new and existing homes)
Duct Sealing Program (existing homes)
Low E Window Film Program (existing home)
Weatherization Program (increase funding)
Education and Training
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DEMAND SIDE MANAGEMENT
PROGRAM RECOMMENDATIONS

Presented at
The Arizona Corporation Commission
Demand Side Management Workshop

January 15, 2004

By
Southwest Gas Corporation
Research/Conservation & Demand Side Management Department



At the Arizona Corporation Commission (ACC) Demand Side Management (DSM)
Workshop held on October 30, 2003, the ACC requested that the utilities provide
recommendations for the three best DSM opportunities in each of three customer classes:
Residential, Commercial, and Industrial. Southwest Gas Corporation (Southwest)
respectfully submits its recommendations below.

Southwest notes that the following programs are only recommendations. Further analysis
needs to be conducted, in order to determine program cost-effectiveness and to develop
implementation plans. In addition, Southwest's currently approved DSM budget is $1.25
million annually. With that amount, Southwest conducts two programs: 1) Low-Income
Energy Conservation ($350,000), and 2) Energy Advantage Plus ($900,000), which is
conducted only in the Tucson area. Southwest would be unable to offer all of the
programs listed below without a significant increase in customer rates. Therefore,
Southwest believes the next step is to prioritize the recommended programs, determine
their cost effectiveness, and select the appropriate program(s) for implementation.

RESIDENTIAL

Low-Income Energy Conservation

This program is aimed at low-income customers who require weatherization for their
homes and/or rate assistance for their utility bills.

This program is currently conducted by Southwest Gas, in conjunction with the Arizona
Energy Office, community-based organizations, and other Arizona utilities. The program
includes both home weatherization and consumer education, in order to reduce energy
usage in income-qualified residences.

Multi-Family New Construction

The purpose of this DSM program is to provide energy-efficient housing for renters—a
group which is often overlooked for DSM programs, but which has a great need for cost
savings on their utility bills.

The program would call for building standards that exceed existing building codes,
similar to Southwest’s Energy Advantage Plus program. Both the building envelope and
the appliances would be upgraded. The program would also include an educational
component, to increase awareness of energy efficiency among consumers, builders, and
architects.

January 15, 2004 DSM Program Recommendations - Southwest Gas Corporation Page 1



High-Efficiency Appliances in Retail Stores

This program is aimed at consumers who purchase either new or replacement equipment
at retail stores. The goal is to increase both the awareness and purchase of more efficient
home appliances.

The program would feature a partnership between the utility and the retail sectors. It
would focus on building consumer awareness by providing educational materials at the
point of purchase and on increasing the availability of high-efficiency equipment in the
stores.

Single-Family New Construction

The purpose of this DSM program is to provide energy-efficient housing for homeowners
and to continue to transform the new construction market to higher efficiency levels.

The program would call for building standards that exceed existing building codes, and
would include both the thermal shell and appliances. Southwest has seen much success
with this type of program, through its Energy Advantage Plus program in the Tucson
area. The program would also include an educational component, to increase awareness
of energy efficiency among architects, builders, and homebuyers.

Food Service Equipment

The purpose of this program is to increase the utilization of high-efficiency cooking
equipment in the thousands of restaurants and commercial food service facilities
throughout Arizona.

The program would be designed to educate food service managers about high-efficiency
equipment and to influence their purchase decisions. In addition to providing
informational material and technical guides, Southwest would utilize its existing Food
Service Center as a training facility to demonstrate the latest, most efficient equipment
that is available in the market.

High-Efficiency Laundries

This program is aimed at commercial laundry facilities where large volumes of linens and
clothing are washed and dried on a daily basis. The laundering process is both water- and
energy-intensive, and represents an area for significant resource savings.

The program would encourage the installation of high-efficiency clothes washers and
dryers, in order to conserve both water and energy. Program representatives would meet
with laundry owners and facility managers to help them determine the types of equipment
that would best meet their performance and efficiency needs.

January 15, 2004 DSM Program Recommendations - Southwest Gas Corporation Page 2



Efficient Building Design

This program targets architects, engineers, designers, and builders of new commercial
construction projects, for the purpose of improving the energy efficiency of commercial
buildings.

The program involves providing information and continuing education to the building
and design community, in order to encourage more energy-efficient new construction in
the commercial sector. Educational materials and workshops would be developed and
presented.

Distributed Generation

This program is intended for a variety of industrial customers, depending on the
distributed generation application. Program participants could range from small to large
industrial customers. The program’s advantages include higher efficiency, reduced
emissions, cost savings, peak-shaving, power reliability, and risk management.

The program would encourage the installation of such technologies as cogeneration, fuel
cells, and microturbines. An educational component is essential to this program, in order
to increase awareness and acceptance for this technology in the industrial community.
The program would also call for a partnership between the natural gas/electric utilities
and the ACC to facilitate the adoption of this technology.

Irrigation Pumping

The intent of this program is to provide high-efficiency irrigation pumping, primarily for
agricultural customers and other engine-driven applications. This program has the added
benefit of reducing peak power demand.

The program would encourage the use of high-efficiency, engine-driven irrigation
pumping. Because irrigation pumping often occurs during peak load hours, this DSM
program has the potential to significantly decrease electric demand.

Technology Information Center

This program is designed to provide technical information to industrial customers, in
order to reduce energy usage, lower utility bills, answer questions about energy-efficient
technologies, and increase awareness of environmental issues.

The program would provide information through various formats, including an Internet
resource website, an "Ask an Expert" hotline, newsletters, and an electronic research
library. Customer interest in various topics would be tracked, for use in tailoring future
DSM programs to meet the needs of industrial customers.

January 15, 2004 DSM Program Recommendations - Southwest Gas Corporation Page 3
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